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The Effects of Chest Physiotherapy on Sputum Amount,
Lung Compliance, Tidal Volume and Oxygen Saturation of Intensive Care Unit
Patients Mechanical Ventilated

Seo, Kyoung-San' « Kwon, En-Ok?

RN at Seoul National University Hospital, ?Head nurse at MICU, Seoul National University Hospital

Purpose: This study investigated the effects of chest physiotherapies on intensive care unit patients mechanical
ventilated. Methods: Good lung down position, chest percussion, postural drainage was applied to patients who
admitted to ICU. Each patients divided into four groups and each group received different treatments. Sputum
amount, lung compliance, tidal volume and oxygen saturation were measured before treatment and immediately,
and time flowing. Data was analyzed with frequency, percentage, ANOVA and paired t-test using via SPSSWIN
12.0 program. Results: There were significant differences in variables each characteristics of subjects. Chest
percussion increased tidal volume, static lung compliance for the mean time. Desaturation related to suction.
Conclusion: Chest percussion influences on lung compliance. Based on this study results and limitation, this

study suggests repeated studies in various groups
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Cyyn = tidal volume / (peak airway pressure - PEEP)
Cyot = tidal volume / (pause airway pressure - PEEP)

PEEP : positive end expiratory pressure
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Table 1, Order of Exposure

Number of subject

Order of applyingchest physiotherapy

O N OO O &~ W N =

N NN NN N 4 4 4 4 4 4 4 4
DN 2 O © N~ =~ 0o ©

24

G1->G2->G3-> G4
G1->G2->G4->G3
G1->G3->G2-> G4
G1->G3->G4-> G2
G1->G4->G2->G3
G1->G4->G3-> G2
G2->G3-> G4-> G1
G2->G4->G3-> G
G2->G4->G1->G3
G2->G3->G1->G4
G2->G1->G3-> G4
G2->G1->G4->G3
G3->G2->G1-> G4
G3->G2-> G4-> Gl
G3->G1->G3-> G4
G3->G1->G4->G3
G3->G4->G2-> G
G3->G4->G1-> G2
G4->G3->G2-> G1
G4->G3->G1-> G2
G4->G2-> G3-> G
G4->G2->G1->G3
G4->G1->G2->G3
G4->G1->G3-> G2

G1=supine position; G2=lateral position; G3=lateral position + chest percussion; G4=lateral position + chest percussion + trendelenburg position
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Table 2, General Characteristics of Subjects (N=96)
Characteristic Category n(%)
Gender M 68(70.8)
F 28(29.2)
Age(yrs) over 65 65(67.7)
under 65 31(32.3)
Pneumonia yes 76(79.2)
no 20(20.8)
Smoking yes 16(16.7)
no 80(83.3)
Bad lung side left 48(50.0)
right 48(50.0)
A AL ol A o)z} glleh, S A e A (p=.024)(Table 6).
o RE WL Go3t Aol glonz F4) W BE HThe
=235}
A7 E S Ao ants sRley] ko] uh 1-4b V. =9
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Table 3, Variables Gap of Characteristics (N=96)
Post 30min Variables Characteristics n Mean SD t P
Tidal volume (mi) under 65yrs 31 508.0 88.60 3.535 001
over 65yrs 65 438 4 91.11
M 68 4861 86.91 4,032 001
F 28 408.0 92,59
no 20 507.8 99.15 2,534 013
pneumonia 76 448 5 91.38
no 80 4678 10187 2,693 009
smoker 16 4263 4157
Static lung under 65yrs 31 357 15,19 1,831 070
compliance over 65yrs 65 30.4 1232
(ml/cmH20) M 68 352 1410 3.451 001
F 28 256 927
no 20 38.2 19,77 1674 108
pneumonia 76 305 10.87
no 80 34.0 1312 3.237 002
smoker 16 227 1128
Dynamic lung under 65yrs 31 317 15.39 2,76 .008
compliance over 65yrs 65 233 10.20
(ml/cmH20) M 68 290 13.09 3.487 001
F 28 199 9.19
no 20 33.0 19.25 1,982 060
pneumonia 76 242 965
no 80 274 13.03 2377 019
smoker 16 193 8.01
Oxygen under 65yrs 31 96.0 275 097 932
saturation(%) over 65yrs 65 959 323
M 68 958 2.89 -.660 511
F 28 96.3 344
no 20 979 292 3.352 010
pneumonia 76 955 291
no 80 96.0 3.21 370 714
smoker 16 958 2.30
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Table 4, Comparison of Variable Gaps among Groups

Variables Group N Mean SD F r
sputum(g) G1 24 185 184 145 933
G2 24 175 175
G3 24 197 218
G4 24 165 134
post 30min Vt(ml) G1 24 47379 94 .80 202 895
G2 24 453,63 110.02
G3 24 457 54 88.53
G4 24 458 46 92 64
post 30min Cgyt G1 24 32,11 11.46 050 985

(ml/cmH20) G2 24 31.33 1715
G3 24 3285 1240
G4 24 3223 13.00
post 30min Gy, G1 24 26.01 9.64 011 998
(ml/cmH20) G2 24 26.05 16.64
G3 24 2570 1175
G4 24 26.36 12 44
post 30min Oxygen(%) G1 24 9587 2818 049 986
G2 24 9592 3.078
G3 24 96.17 3.185
G4 24 9587 3.340
Table 5, Comparison of Variable Gaps among Groups
Groupl-Group2 Group2-Group3 Group3-Group4
F P F 4 F r
Vt pre-post Omin 571 454 048 828 1.327 255
pre-post 30min 473 495 836 365 549 463
pre-post 60min 1134 292 606 440 1227 274
Cetat pre-post Omin 256 616 136 714 101 752
pre-post 10min 345 560 015 904 511 478
pre-post 20min 1196 280 6.282 016~ 2274 138
pre-post 30min 1,159 287 6.684 013" 3.779 058
pre-post 60min 615 437 612 432 001 981
Cayn pre-post Omin 082 860 010 919 131 719
pre-post 10min 632 431 1475 231 002 965
pre-post 20min 4743 035" 2.333 134 180 674
pre-post 30min 1532 222 2.761 103 082 776
pre-post 60min 2504 120 1135 292 175 678
Vt=Tidal volume; Cgy,=Static lung compliance; Cgy,=Dynamic lung compliance
Huseby ¢} Tyler (1976)%= & &d]@¥S 283 & 5% Moon(2000)2 o]Ao] AsHe 2hAtEoAl 2t exly
@ AaRgol 988 BaHAGT HRa. Jeon & AN AT B Aakeke fois Aolsk eitn
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Table 6, Variable Change with Time among Groups

Group 1 Group 2 Group 3 Group 4
Mean P Mean P Mean 4 Mean P
Vi pre-post Omin 458 956 3.625 682 -7.250 378 9.083 196
pre-post 10min 5542 457 11.625 219 12,792 052 7.875 310
pre-post 20min 10375 332 8.208 377 13.125 048" 9292 152
pre-post 30min 5125 530 12,208 176 13.000 064 10.833 206
pre-post 60min 3.792 608 8.750 317 13.875 049" 11542 221
Cetat pre-post Omin 1517 250 272 776 -598 474 1.062 297
pre-post 10min 1.645 263 2462 231 1.166 574 2.040 114
pre-post 20min 1.379 338 3.047 170 216 751 1,937 195
pre-post 30min 2.041 160 4087 071 826 197 1795 282
pre-post 60min 2.341 133 3.170 149 - 845 663 2.031 180
Cayn pre-post Omin -283 581 425 425 -573 218 565 216
pre-post 10min -184 756 815 241 515 184 560 213
pre-post 20min -.046 884 685 374 312 385 365 337
pre-post 30min - 685 302 1671 103 1120 037~ 124 843
pre-post 60min -015 969 325 722 455 345 344 587
Oxy sat pre-post Omin 875 024* 900 024* 1.083 013" 1458 002"
pre-post 10min 093 692 292 245 292 317 208 380
pre-post 20min -208 328 167 528 -125 601 125 622
pre-post 30min -125 622 125 632 -.042 883 0.00 1.000
pre-post 60min -.042 896 083 732 417 125 -167 445
Bt £ ATeME FR ot AZweEel Al oy FREI e whol] why|zie] 1 Eubrh tehA
Qufols 2-85k5S wjof A85kA] ok wf Abxsbeo] oy A dE ans vebd o @it i dAs BERt 2
ol 2ol gliw Anet Aok B AF WA & APelME 1 EIF A 9k S A
202 QIS AREIHE A7t YU, Aol BXE o
oz FRetd % FRAE A T FUY Aakto] &
SETFL 7 Yoon(1990)¢] Q1 Az} A7wsi=gjet & A V.2E
Hep 2ol FRES BT o] Aol o &8t
£} 3t Seo & So(1991)9] 91t A3kel Afolg melr} 2 QI SO I EF7I0] 9EekT = At
A9l vfelo] At viEo] & P AA Hohe Aor 55 AR AAHEIS A FRE, HE A9 v 5
Ueht Aite digate] 98 g ujEgel 2ecyER  FREANS Ngslel Y B dges, 85T
A0 aelof 7191tk Aol B2 A ARz ol ol F, AbnESE A vX= BNE Slstarat sheich o
ol 713e] 7hart FAE AR Sohd At Eebd & SO 23 AR eSS A8S AR A HhaeEs
Art, Azl 5 B33 482 8o J4 diex: o
dgrte] B4Rz BEslstel ARE vnEdegchd Aol 9FS 2T 4 AF YASFFL ML &
Hoh G903 AuE Wol &S ¢ Aoy = A7 At 37t Sl FREE A F 5 Bl JF3ETIE Tt
A = o oo E5ske & 4 Qi YA A SR SIS AE g7]s Al anE e A

23



SEEENIE
SRR
obu]e} ciAA
541 o4 o1
T AA L

o2 woln] FE|E 3}
A9 oz w75 AA
o, E B H7)5e
B E**OHE Jehe W

s

o) AT ¥

]

ofi

o = »u
<1€‘= o

i

2

un T
X2 oA [

off
i

A,

e 65 *ﬂ

o do K
H>

o3
B>
i)

Lo

4 =
oy
238

30
=

oo

mejstel theat ol Alskas st

REFERENCES

Alfred, F., Wlly, E. H., Richard, J. M., & Robert, M. R,
(1980). Chest physiotherapy. Chest, 78, 559-564.
American Association of Critical care Nurses (2003).
AACN procedure manual for critical care(Korean
Association of Critical Care Nurses, Trans), Seoul:
Kunja press(Original work published 2001),

Baker, M., & Adams, S, (2002), An evaluation of a

treatment on

single chest physiotherapy
mechanically ventilated patients with acute lung
injury, Physiotherapy Research International | 7(3), 157-
169.

Carroll, P. (1994). Safe suctioning. RN, 57, 32-37.

Cochrance, G, M., Wbber, B,, A, & Clarke, S, W

(1977). Effects of sputum on pulmonary function,

24

British Medical Journal, 2, 1181-1183,

Cohen, J. (1988). Statistical power analysis for the behavioral
science (2nd ed.). New Jersey : Lawrence Erlbaum
Associates,

Chang, D, (2001). Clinical application of mechanical

(2nd ed.), Clifton Park, NY
Thomson Delmar Learning,

Eales, C. J., Baker, M., & Cubberley, N. J. (1995).
Evaluation of a single chest physiotherapy

ventilation

treatment to post-operative, mechanically ventilated
cardiac surgery patients. Physiotherapy Therapy and
Practice, 11, 23-28,

Huseby, J., Hudson, L, Stark, K. & Tyler, M, (1976).
Oxygenation during chest physiotherapy
abstracted. Chest, 70, 430,

Jeon, S. S., & Moon, M, ], (2000), The effect of chest
physiotherapy on the amount of tracheal secretion
and PaO2. The Korean Journal of Fundamentals of
Nursing, 7(3), 355-365.

Kim, S, Y., & Park, S, J.(2002), The effect of the
lithotomy-trendelenburg position on respiratory and
hemodynamic changes during general anesthesia,
The Journal of the Korean Society of Anesthesiologists,
42, 722-729.

Remolina C,, Khan A, U, Santiago, T. V., & Edelman
N. H. (1981). Positional hypoxemia in unilateral
lung disease, New England Journal of Medicine,
304(9), 523 525,

Seo, S. S., & So, H, Y. (1991). The effect of lateral
position and chest percussion on gas exchange in the
decreased level of conscious patients. Journal of
Nurses Academic Society, 21(2), 204-217.

Son, S. K, (1994). A review of literature an chest
physiotherapy for application to nursing. The New
Medical Journal | 37(1), 129-134,

Song, R. Y. (1988). Effect of lateral position on pulmonary

gas exchange in unilateral pneumonia patients with



mechanical ventilator, Unpublished master’ s thesis,
Seoul National University, Seoul,

Whang, H. J., & Park, H. J. (2000). The effect of
positioning with mechanically ventilatory
acute respiratory failure patients on arterial oxygen
partial pressure and Alveolar-arterial Oxygen
tension. The Journal of Korean Academic Society of

Adult Nursing, 12(2), 234-244,

25

Yoon, W S, (1990). Effects of chest percussion and chest
vibration on PaO, and amount of secretion after
endotracheal suction, Unpublished master’ s thesis,
Ewha Womans University, Seoul,

Zack, M, B, Pontopidan, H., & Kazemi, H. (1974), The
effect of lateral position on gas exchange in
pulmonary disease: a prospective evaluation.

American Review of Respiratory Disease, 110, 49-55,



